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(54) INDUCTIVE COUPLING 
TYPE HYBRID COUPLER 

(57) Abstract: 

PURPOSE: To provide a coupler 
made into a small SMD and to 
improve mass production capability 
by means of inductive coupling type 
hybrid circuit with wide band 
characteristic. 

CONSTITUTION: In the inductive 
coupling type hybrid coupler in 
which the inductive coupling type 
hybrid circuit connecting in series 
four coils L1-L4 in ring shape and 
connecting capacitors C1-C4 to each 
connection point is used, and each 
coil and capacitor are moimted in a 
multilayer substrate, the four coils are 
set on tiie same layers 1-2, 1-3 of the 
multilayer substrate, and also, two 
coils L3, L4 with higher inductance 
value are set adjacently ahnost in the 
center part of the layers 1-2, 1-3, and 
remaining two coils LI , L2 with 
smaller inductance value are set on 
the side of the coils L3, L4, and also, 
at an intermediate position. Also, four 
capacitors are set by arranging side 
by side on the same layer (dielectric 
layer). 
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(57) [S«J] 

2. l-3(fCm^t^ti^(^. mmi-2. 1-30BS 

3. L4^l^-&t>i^-CS:SL. cn6<D:3-Y;l.L3. L 
4CDMK5"e*or. -^-c^^P^&gtc, -Y>t$^'i^:S?>x{i 




(L 1. L2 : L 1 =L2 = La) 

L3 = L4 = Lb) i:0^6^j:^4f@(Dn^;P (L l-L 
4 : f0L/La<Lb) 'J > yt^i J^j:^ J: ^ tc. Sl^ 

>1f (C K C 2 , C 3 . C 4 ) ^mm-^^ i^tC. 

±iBm*vOrt. socom*^.*. -en^n^-h <a 

S^'Wt/V 5^ FUSS (HY) ^fi&SU. 
_biSSn^;l. (L 1-'L4) :3>f">-t^ (C 1 
4) ti. ^^*y>:^->^cj;^), ^®*ffi^*^L./cg| 

l:iB4f@0[>zi>f ;U (L 1-'L4) ;Sr. ®»>'%- i 

0 . ^jis=KcDiHi-ji (mmi^m) ( i - 2 . 1 - 3 > 
iiBii mmi^m) ( 1 - 2 . 1 - 3 ) oBS**gptc. 

-Oil/i?i$?>:^fii<D:/c^l^2fflcDn'/;i' (L 3. L4) 

d^o, cn^CDn^TJl/ (L3. L4) CDMter^)oT. 
^(0K*ra<4^ (L3. L4C043m{4H) Oc. -O^^ 
^>:^fii(D>'h^l\ ^0O2<i<Dr3Y;V (L 1 . L2) 

[ti^^2 ] ±iEr3 -Y;U^^^L/cJl ( 1 - 2 . 1 - 
3) cb^igiJcDii (1-4. 1-5. 1- 

6 ) tC, 

^^ty^•^->K:J:0. ±i24^i(Dri>7'>if (C K C 
2. C3. C4) ^WL^-r^t^iC. 
cn64f@©3>7">1f (C 1 -04) la— B 

^f*Ji) tc. ^-<rs:^u/cc<t^^mi-r^tS5}^^i 
[0 00 n 

[0002] 

[0 00 3 } 05-074^. L1-L4. Lll. LI 
2\t^^)\^. C1-'C4. CI 1--C16«3>f'> 
Pl-P3:i<-h (A/W;b«^) . R. 
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[0 004] ® : F:^-:^^^)— Sae^AjriftHj . 

[0005] — >'^>f F:^:?"-^ (hybrid c 

oupler) 3 0i^±CD7i<-'h (A/W:tlJS^) ^ff-:^ 

[0 00 6] ±fE.'>-^::^V F:^::?*^^^. mutm^ 
3o<D^-hPl. P2. P3€:S:t:t, h^§:C:J)^' 
[0007] CO:>:^^tSi^^A':f')vYt}V''yK^K>X. 

^^mn^•^\ ^-hP2. psracct^, r^vu-i^ 

[0008] 7f<-hP3CCft#^A:^L/cii^CC 
fe. ;J<- hP 1 tc«fi-^?;>^35n'5?&5. d<-hP2CCfc^{f 
-^7&53^n^cin Jgtc. d<-hP2. P3Cc[elBf^(i^^ 

[0009] Mtc. h P 1 ^Cff-^^Alt? L/cJi^, 

• ) m^:^mn^ (.mm^vxmmbfcm^) « 

V FlHlSSi. ^5 BCCinL//c^SJfS^^>'>>f F 

[0010] mbK<Dmmi^'^^^^^^') ^ Fsssr 

t?'*; FlElSgrt^. V FlelSgHY^. n'i';UL 

11. L 1 2<t. nvf^'^itc 1 I'-c 1 

40 C^-So 

[0011] ±im 5 A(Z)il^^s^s>'^-r :/ u fh 

^;UL1-'L4. LIK LI 2(D'<>df{?^>:^mi 
L 1 -'L4. L 1 1 . LI 2X^mL. n>'r>1^C 1 
^C4. C 1 1 --C 1 (Sf^SS) C 1 

C4. CI i^ci exmrnvfcm^. ±iB^n>f;us 

[0012] T^J:t>^. SSAc^HSSriJ. L 1 = L2 
= La, L3=L4 = Lb. L a < L bO^^^-CS:^-^ 
50 hti^^. C 1 =C2=C3 = C4CDM»Tg:^-r^, 



3 

itc. 05 B©I5I8S-e«, L 1 1 = L 1 2©M^-C^S 
thti^iC. C12=C15. C11=C13=C14 

= c 1 eoQiig^-c^s-rs. 

[ 0 0 1 3 ] <3) : Yfj:f'y<Dn^<Dim ■ • 

±i3''^'f r^'J Viyzf^Oy^n^ (9 0° ^taSi LtT® 

[00 14] 06». il^Jg^M-'W:/'; h-*-7-^(D 
[0015) ^Cfe> -&S®«illWJg^^f (MH. ) . 

06 A. m7 Ao>iiimitmm<i>. S6b. 07 boss 

fitt. ffl:t;Jt ( d B > *m-r„ 

®- 1 : mmit<DmM • • • sba, 07 a#m 

^> h P 1 {CM-^€rA:^)-r S <!:. h P 2 SO'^ 
-hP3{c. feffiMcD*Sfi-^*sm;^-rS (@5# 
M) . 

[00 1 6) 06 A> 07A-Ctt> ±ie!j<-hP2> P 

3 K at)r ?>mnisi(omsm^ * t b , ±nm-^<omm 

m'&f (MH. ) iU-C. S#14(9 0- ^ffigtc-r 

[0 0 1 7 ] ■r&*5'fe. ±ia>'^-^:?■'J f 9 

0" i^tiSiLrSitO/cii^. ±i5{atl^<^*i. 9 0 
' -3* ^*^9 0' +3- (D^^^mfct^UWlmm 

[0018] 0ia>p>Bjp,*^Jte J; ^ ±ia;aje{0:^i|| 

(^JiSJi) rp BJ «. il5i,tS^^^^-^:?'U 5- K:<7:/-5 

(06A©^) 7 k*:?" 

[0019] il^^^S''N'/:?"U -^^ K*'^^ m 

6A©!|^) (DIS-^. ^m^^m^^^-:f*J '3 K*:/^ 

(07A©!|m) J;Ofe. #ffi#tt©^{fc7i5?t6*>-C* 
•5. C©J:'5iC> 9 0" ^tBSib-C^b/c*S-&. ^ 

'j'^ F*7-^^»3 4>. ^J^ifi (FB) ?:jj;<ta;tf-e*. 

[0 0 2 0 ] ®- 2 : fflja^^!^tt©lftBJ • • • 06 
B. 07B#M 

±gav^-/^.J u; K*:?'^ (9 0- msmy <Dmm^m^ 

S*:. 06 B. 07BtC^i^-r» 06 B, 07BK:*5l,» 
r. Nl«3j<-hP2. P3Pa©T-/ Vlx-i^H 
t*. N2«;J<- hP I-'P3ra©»AfS*#1±, N3« 
^- h P 1 -^P 2F^©ff AfIife#tt?:'T^t-c 
[002 1 ] Jzia^ttN 1 -Cit, h P 2 . P 3 ^1© 
T -f V U- a >*s 2 0 d B«±®Ji«IK^lS ( 
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ii) 4. rpB 1 J -^0^^^*^, itc. wxm^<^ 

ttN2. NS-Cli, »AJi^AJ, r3dB+ldBjS 

-comm^^m i^mna) r f b 2 j t^lt* 

[0022] 0*^6Bje;5»^C<fc^(C. T-f V W-->3> 

mi(o^mm r p b 1 j i*. -/ h** 

ttJil>. L*>L. lfAtB^#14©^«i rpBZj 

:/ V F 7" ^ ©:^*5 ^ gSi^^S/^ -Y 
10 :/';5'F:f7-7cfc»)fcK<^C-7-Cl<>So 

[002 3] -r^fto^. 9 0° i^+aS<tLTi9:IH.fc« 

^JiSipi (FB2) *)i;<i9:t1-t?#> fiStt©Bii-c«>w;pJ 

[0024] 

[ mmtim^ lj:^ t-ri>mm ] ±ib© j; ^ iOrse*© 
©(cfci^Tw. .'X(o^':)tj:wm*^^r>tc. (1) . m 

(D : i^tBiRfttO^^bdW^^-C^O. iS^ffliRFtt (9 0 

' -3* ^<t>^9 0' +3' K.tdi-f i>^mm ^ F 
Bj *^j2;c»„ 

[0025] ®: #Aiiife1#t4 (3dB4-ldB 

^iS) fc4stts«^ili r F B 2 J i>mi\ 

rrjiihio. 9 0- i^tasi orsftLfcJt^> ^^e^ 

m^-^ -f :/ 'J F 7* 9 ©:^*s > -^z^'J ^ F 

* J: «3 4>^^i|i < F B , F B 2 ) ^lA < S:tft?# , 

30 aatt©ffit?t>w?fjr-*^. 

[ 0 0 2 6 ] L*iL-e©Sffi. SI^^Mv^-^ T-i; f F 

K©lSWiPS^*i^(-^. tSoT^ F 
@SS{CJ;^>'^-/:;^y F*':7'-5©/J^SMD mw^^ 

[0 02 7] t-^ctofe. ^^-^-tf'J V F*:7'•5©/^MSM 

40 r> ±ta©cl:^«:. /jNS!SMD{bK:«aL-cc^feii. 
[0028) ( 2 ) > ^Sife^M^^-r F;f;77 

D'fbKaiiiuriiS, 

[0029] L*^L--e©Sffl> 9 0* i^lSiL.rKit 

® : i^t|!t#tt©^^b*W^*»t?Jtc < . S^+a#tt ( 9 0 
50 • -3- g</>g9 0' +3- ^tg) {C*JWS^JS$i rp 



[0 03 0] O life. nxm9^^ OdB+ldB 
^m) (^isiih^m^^ rFB2j hmK 

^iSifi (FB. FB2) ^lA<aft-C#:^.ct^ 
[0 03 1 ]fie^T. MSB#iCti. '^■m^(Dn'7V^(r> 

Stt^f6l± 5 it -2. C ^ ^S: a i -r 5. 
[0032] 

[0 03 3] i/c. 1 - 1--1 -6iJ^^S«<D^lJl 
-^m^m. 2-K 2-2. 3-1. 3-2. 4-1. 
4-2. 5-1. 5 -2ti3^;U-'Si^->, 6. 1 

[0034] :^mm\x±M(DWkm^mmr^tc^. 'A(d 

j:^Ccls^L./c. (1). '<>^^^>;^m<o/l^^\*^2 
ffl(;r)n^;UL 1S:I>*L2 (Ll=L2 = La) <!:. ^> 
^^^>>;«l<D:A:#li2f@0n^;UL3R!y^'L4 (L3 
= L4 = Lb) tf)-^^rj:^4m(D:=i>f)VLl--L4r (ffi. 
L/La<Lb) ^. U>^t^irj:6<i:^tc. m^tca^ij 

/cr3>r'>-^^C 1. C2. C3. C4^S?g^T'Stft 

(AM:^ffiT-) (DSi^^-siG. m^(omm,f^.^. ^mm 

±iB&:3>f JVL 4 <h. a>T'>ifCl-C4 

1^L4%. ^ft>'S:^->^J:0. ^HS^cdIpI— M 
1-2. l-3^S:S'r^i^^tc. ±iBJl 

1-2, i-3CDBS4=^*gptc. -Y>i5^^^. 

>XtiCD:^^C^2{lCD=i^;UL 3. L4^[^^t>-tt'C^ 
Sb. cne^D^i-r^UL 3 . L4<Z)MJffi'C^o 

r. -ecDBSTO{4® (L3. L4CD43rHl{4g) 
5''^^>;^fii<0^h^C\ aO0r)2fi<D::3-f-'l'L 1 . L2 

[0035] (2) . (1) tCfcC^r. =i>f;l.:£rg: 

^u/c®i-2. I ~ 3 t\m(om i^i^m) i- 

4. 1-5. 1 -etc. 2@i$>'N-:$f->tCj:»9. ±fB4{l 
<Dr3>f^>1fGK C2. C3. C4^tg^-r^<bft 
tc. cn'D4ffiOr3>^>itC 1 —04^:. ^ 
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[0036] 
(D: 

[003 7] CCDig^. S:3>{;UtcoiiT. A^"^^^ 
>:^(Dm'k. Ll=L2 = La. L3=L4 = Lb, L 

[0038] -ecr. S icc^ufcJ:^tc. ^>^^^ 
>;^fii<0;^#l^3>f;l/L3. L4€:. ^;iS«<D^2. 

»3Ji mmi^m) 1-2. i -3cDt9s*ifesptc, i?*^ 
i^ri-YjuL 1. L2'&iea-r^. 

[0 0 3 9 ] CCDig^. n^jl/LI. L2t3:. n^jUL 

20 ^;UL3. L4cDii|B'C^r>r. Tt^^offia^/'jl/L 3. L 
4CD*PJCD{igtCiEg-r^ (L 1 . L2<h. L3. L4 

[0 04 0] ±fB(DJ:^tC. n-f;l/L3. L4^. i^- 

r3>f;VL3. L4(S. ^^?iScr)S^W*£^^^ac-r:^i^. 
a-r;l/L 1 <hr3-<;UL2r^-Ct^. fiai?J|g^t3:. J&t'^ 

[0 04 1 ]MtC, :3^;l/LliL3. :3>fJULl<*:L 
30 4. :3-^;l.L2 iL3. ^ JlL2 tL4 t<om<omn 
±ia<DJ:^«:lB^ (L3. L4C[)MffliJ'e. A^o 

[0 04 2 ] #«:SS:^C<b^i. :3-Y^UC7)^>y^^?> 
L1=L2. L3^L4(Dmmc^^<r>'V. C 

[0 04 3 J cntc<fc»3. ^ti^n<D:3>f;l.racoB5l?Je 
^;&^^UX4>. ±iB<DJ:^)icJtf*gBa3^i. WWWmc 

S L /d^ttcDfii^;!)^ pJtfe <b 34 ^ o 
[0044]©: ziyy'y^^O^im 
:3>r>-9*g|5tcEg-r^:3>r>-!^C l~C4Ji. CI 

= C2 = C3 = C4 mm^M^^^nmbi^xom^.'c 

[0 04 5 ] CCDJi-^. 4<@CDn>7'>-9-C K 02. 

03. c4imfSir^~y5m<Da>r:yv-mm^<^-> 
(GNDm^rj:^,^!^-^ vm<omm) ?. 8. 9. lo 

^. ^®S«cD®5fi (il^ftJi) 1 -5±tc^«-r 

50 ^/ii. 314)11 -4<1:. nemi -sects:. GND 
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^S6, 11 ^^t-^o 

[0046] -eur. ±iB:3>-7=^>-tfm7-'l 0<b. 
[0 047] 

{t. R— W-^T^Ur $)^o i/c. 1-1 — 1-7 «^ 

®s«(D^ 1 -S7 11-16 {tn^mm i^^^m 

[0 0 4 9 } 0 : :3>^>'l'<b=J>f^>1^CDiBg<D|ft?§ • • 20 

[0 0 5 0 ] 0)- 1 : ri-Y^KDiEStJiBJ • • • 02 A# 

[0 05 1 ] C<DJS^. ^zi^ }Vi^-Di,>X. 30 
>>;fii*. Ll=L2=La. L3 = L4 = Lb. La 

[0 052] ^C^. ^2 AiC^L/cicfc^CC. >f>^^ 

[0 05 3] CCOii^. rj>f;ULl. L2«, r3-<;l.L 40 
3. L4icDSai^*S^€r^^-^<ii>?:i<-r^/ca?>. Wi^ 
-fJl/La. L4 0llK5r$>-:>"C. :<>:>-^Wr3-f JbL 3. L 
4<Dtfr^CD{agCCiSg*r (LK L2i. L3. L4 

[00 54] iiacDi^tC. r3-/;l/L3, L4>£:, i^- 

^irc±r^. =3 -{JUL 3. L4i*. *^gg[<D«^^ 
^^BC-Tt^^ n^^UL 1 <b3'Y;l^L2P^'C&i. fflE^J^^ 
ti. ?&<h'Mtio 50 



^W¥8- 16428 9 
8 

[005 5]HtC, r3^;PLl<tL3. n-Y>rULliL 
4. :3-Y^UL2iL3. n ^jbL 2 i L 4 iOfflCDSSW 

is^fe. ±fBCDJ:^tcBes (L3. i^Aoymmv. 

[005 8] ^tCftS^c^:<bW. 

L1 = L2. L3 = L4CDM^tC*^CD-C. C 

[0 05 7] Ch^cfc*9v -eti^ncori-Y^'ura^DeifS 

[0 05 8] ®- 2 : zi>-7'>V<onm(Dlim ' ' 'M 
2B#M 

oaor*-5„ -ecr. ctieoavf'^ifii. S2b 
CI. C2. c3. C4*. io<D^-h (mmwM) 

[0 05 9 ] ® : ^^-<:/U K:^>^5CD|tt0J • • 
3. H4#Ai 

[0060] :^mmmxkt. ±ia>'^-Y:/'J KHSS^On 

[0 0 6 1 ] C(Dm^. S3tC^L/cJ:^tC. mini 
- 1-^7/11 -7(DS>'- F (iimft®^) ^ffit^ 

[0 06 2] ^L^r. 0^;is«(7)iS2^i -2. m^m 

l-Scoe^-htc, n^jVgp^ffJfiSU. l?5Jil -5. 
|g6Hl-6, ||7fil -70V-htc. :3>'r>ifg|5 

[0 06 3] ©-1 : ^im - 1«. f5I4)>'<^-:^> 

0-2 :^2Sl-2. 03jil -3(Di^-V {m^W 
m) ^{i. =3>f;ULK L2. L3. L4*. g|2ACC 

[0 06 4] rt^f^^s m2m \ - 2K\t. 

V(Dtmm^^^. :3>f>|^>'^•5^->2 - K 3-1. ' 4 
-K 5- l^rJfJ^b. M3^1 -3^ti. aSft-i-;^ 
KDEPIfJ^OCi 0. a^;l/^\*^?->2 -2. 3-2. 4 
-2. 5 - 2*S^CDJ:^W:. BfSLt^. 
[0 0 6 5 ] ^Ur. 1^211 1 - 2±0:3-{jUy<:$f-> 

<b. m3m±(D::i'fjv^^^->a>mmm^^^r (v i 
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[0066] &*>\ n>f;l/>'\*^->2- 1^2-2^^=1 
^TJULl^^i^l/. r3-f;l/>r^'^-->3 - 1 i 3 - 2^=1 
>r;UL2^^«^0. n-f;UyS^->4- 1 <!:4- 2rn 
'f;UL3^^^L/. :3^;^y^*i5f->5- 1 <!:5-2rp 

[0 067] (2)-3 :||4®1 -4tc:ti. ^ = 

±ieL l'-L4CDQ:?:^^*;C>^':)*g*W^>'W K:^>^ 10 
[0 06 8 ] (2)-4 : »5Ji 1 - 5CC^S. GND^S 

[0069] <2)-5 : ^6Jil -6tCti. n>f'>1fC 
1. C2. C3. C4CDS:3>f=^>-9-m®A^-> 

[0 07 0] S^<D^^^C, 06® 1 -6±tCti, 40 20 
(Dr3>r^>i^C 1 . C2. C3. C4^«^'r^^:3> 
r'>1?■m®^^•^->7. 8. 9. 10 (liTnfcGND 

[0 07 1 ] 3^;c:fe. :3>'7'>1?-^ffi7li. r3>f^>ihC 

OomSr^D. 3>7'>-y-m@9(i. n>-7^>1fC3CD 
^@r$)»3. ri>-r>1tmS 1 0 tJ. n>•r>1^G4(D 

[0072]O-6:m7;il -7CC«. GNDMS 30 
(GNDmM>'^'^->) 1 1^. mi^^-^ hOWBl^ 

ins. a>y^>v<oGNDmMmtuxm^>^o 

[0 07 3] iiaOcfc^CC, GNOmffil l7&5n>f^> 
[0 07 4] ia4^:fet/^T. ^^-^^'J v YiJV^'j 1 2<0 

nasm© (5^gp^^) 1 1-- 1 e^rjgfiRT 

'S.o CtDJi-SUm^CDrt. 1 Hi;K- h P K^Sffi. 12 
«;}<'-hP26Dm@. 1 3^3:7}e- hP30m@. 14^J 
$^SiB!AR. S^CDme. 15. I 6«. GNDM® 

(GND(i!j<D^i-eis^@) -r^^o 

[0 075] (,m>^WS\^ t(_h«5feWcoiirlft9gU 

(1), r2i^T^^^^Qy^w:i^%^\.^m^VL\%. iiie^ so 
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[0 07 6 ] (2) . ±far3>f;ugl5?:. M&c^B^kor 

Disatc-r-Si^^^^&^^-s. (3) . m^&tKRn ^t. 

K^^T'^OJI-SP^® 1 4tcgfe§LT4iftt^;^^^. 
[0077] 

9 0- mmtLxwiMfLfcm^. mm^^M^^ 
• -3* ^<^>^9o* +3" mm) (^^i^^mmm^F 

[0 07 8 ] (2> : ^/c. ffAJMifel^ (3 dB+ 1 dB 
•r^C^^. 9 0* 5^*@S<bUr^H-bA:i#^. 
:t?:7'^<J:e:)fc^*i!ciH (FB. F B 2) ^lA<^it'r^. 

mMWomx i> ^mx ^ ^ „ 

[0079] (2) . FlilSSti, 

[0 08 0] (3) . ±MdmMn<ommc^^ . 
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